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Specification Transformation Techniques to Support Modeling
for an Application System

Han-MyuNnGg CHANGHTT and KEIJIRO ARAKIH

One of the most important issues in software development is how to make a mathematical
model for an application system. In this paper we present transformation methods for speci-
fications in Z, which support building a formal model for an application system. We discuss
relationships between transformed specifications in binary relation models such as total func-
tions, partial functions or relations. The development of specification transformation methods
means to clear and formalize the specifier’s process of modeling and specification. We expect
that reliability for the specification increases because of examining the specification with an
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appropriate model for the system.
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Fig. 2 Concept of specification transformations
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Fig. 4 Identifying partial functions with total functions

by introducing auxiliary functions
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Fig. 5 Identifying relations with partial functions
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Fig. 6 Reservation management system
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BB X AR R & BB BRI & A HARRER R %
585,

EEEKTIE, £TORMFITILT 2 FHERE
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MEMEOAF —< 2 UTOL I ICEET 5.
— TPARel

State
pf,af : DATE <> (RTime 4~ NAME)

if =pfUaf
of ={d: DATE | d ¢ dom(pf) e d — &}
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pf = dom(pf) < tf A of = dom(pf) < tf
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PinitState = (InitState A TPARel) \ (tf, of)
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\ (¢f, of , if ', af")
FTERLAF -2 B WELL 228kl %
PTFIRT.

— EzpandPState
of : DATE —+» (RTime - NAME)
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— EzpandPInitState
PState

pof =0

— EzpandPEntry
APState
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RState BL T O L ICHEfLT A LT 5,
— EzpandRSiate
7l : DATE < (RTime x NAME)

Vr:{d:dom(rl) o rl({d})} o
r € RTime - NAME
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FRRICLC, PInitState, PEntry 12331 T %K%
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_ RInitState
RState
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__REntry
ARState
d?: DATE; st?,et? : Time; n?: NAME

(st7, et?) € RTime
d? ¢ dom(R2P(rl)) A
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{(st7, et?) — n?})}

BRI L W85 N7 RnitState, REntry 13, AT
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— EzpandRInitState
RState

=g

— ErpandREntry
ARState
d? : DATE; si?,et? : Time; n? : NAME

(817, €t?) € RTime
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